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(b) Any individual located on or be-
yond the nearest boundary of the con-
trolled area may not receive from any 
design basis accident the more limiting 
of a total effective dose equivalent of 
0.05 Sv (5 rem), or the sum of the deep- 
dose equivalent and the committed 
dose equivalent to any individual organ 
or tissue (other than the lens of the 
eye) of 0.5 Sv (50 rem). The lens dose 
equivalent may not exceed 0.15 Sv (15 
rem) and the shallow dose equivalent 
to skin or any extremity may not ex-
ceed 0.5 Sv (50 rem). The minimum dis-
tance from the spent fuel, high-level 
radioactive waste, or reactor-related 
GTCC waste handling and storage fa-
cilities to the nearest boundary of the 
controlled area must be at least 100 
meters. 

(c) The controlled area may be tra-
versed by a highway, railroad or water-
way, so long as appropriate and effec-
tive arrangements are made to control 
traffic and to protect public health and 
safety. 

[53 FR 31658, Aug. 19, 1988, as amended at 63 
FR 54562, Oct. 13, 1998; 66 FR 51842, Oct. 11, 
2001] 

§ 72.108 Spent fuel, high-level radio-
active waste, or reactor-related 
greater than Class C waste trans-
portation. 

The proposed ISFSI or MRS must be 
evaluated with respect to the potential 
impact on the environment of the 
transportation of spent fuel, high-level 
radioactive waste, or reactor-related 
GTCC waste within the region. 

[66 FR 51842, Oct. 11, 2001] 

Subpart F—General Design 
Criteria 

§ 72.120 General considerations. 
(a) As required by § 72.24, an applica-

tion to store spent fuel or reactor-re-
lated GTCC waste in an ISFSI or to 
store spent fuel, high-level radioactive 
waste, or reactor-related GTCC waste 
in an MRS must include the design cri-
teria for the proposed storage installa-
tion. These design criteria establish 
the design, fabrication, construction, 
testing, maintenance and performance 
requirements for structures, systems, 
and components important to safety as 

defined in § 72.3. The general design cri-
teria identified in this subpart estab-
lish minimum requirements for the de-
sign criteria for an ISFSI or an MRS. 
Any omissions in these general design 
criteria do not relieve the applicant 
from the requirement of providing the 
necessary safety features in the design 
of the ISFSI or MRS. 

(b) The ISFSI must be designed to 
store spent fuel and/or solid reactor-re-
lated GTCC waste. 

(1) Reactor-related GTCC waste may 
not be stored in a cask that also con-
tains spent fuel. This restriction does 
not include radioactive materials that 
are associated with fuel assemblies 
(e.g., control rod blades or assemblies, 
thimble plugs, burnable poison rod as-
semblies, or fuel channels); 

(2) Liquid reactor-related GTCC 
wastes may not be received or stored in 
an ISFSI; and 

(3) If the ISFSI is a water-pool type 
facility, the reactor-related GTCC 
waste must be in a durable solid form 
with demonstrable leach resistance. 

(c) The MRS must be designed to 
store spent fuel, solid high-level radio-
active waste, and/or solid reactor-re-
lated GTCC waste. 

(1) Reactor-related GTCC waste may 
not be stored in a cask that also con-
tains spent fuel. This restriction does 
not include radioactive materials asso-
ciated with fuel assemblies (e.g., con-
trol rod blades or assemblies, thimble 
plugs, burnable poison rod assemblies, 
or fuel channels); 

(2) Liquid high-level radioactive 
wastes or liquid reactor-related GTCC 
wastes may not be received or stored in 
an MRS; and 

(3) If the MRS is a water-pool type fa-
cility, the high-level waste and reac-
tor-related GTCC waste must be in a 
durable solid form with demonstrable 
leach resistance. 

(d) The ISFSI or MRS must be de-
signed, made of materials, and con-
structed to ensure that there will be no 
significant chemical, galvanic, or other 
reactions between or among the stor-
age system components, spent fuel, re-
actor-related GTCC waste, and/or high 
level waste including possible reaction 
with water during wet loading and un-
loading operations or during storage in 
a water-pool type ISFSI or MRS. The 
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behavior of materials under irradiation 
and thermal conditions must be taken 
into account. 

(e) The NRC may authorize excep-
tions, on a case-by-case basis, to the 
restrictions in paragraphs (b) and (c) of 
this section regarding the commingling 
of spent fuel and reactor-related GTCC 
waste in the same cask. 

[66 FR 51842, Oct. 11, 2001] 

§ 72.122 Overall requirements. 
(a) Quality Standards. Structures, sys-

tems, and components important to 
safety must be designed, fabricated, 
erected, and tested to quality stand-
ards commensurate with the impor-
tance to safety of the function to be 
performed. 

(b) Protection against environmental 
conditions and natural phenomena. (1) 
Structures, systems, and components 
important to safety must be designed 
to accommodate the effects of, and to 
be compatible with, site characteris-
tics and environmental conditions as-
sociated with normal operation, main-
tenance, and testing of the ISFSI or 
MRS and to withstand postulated acci-
dents. 

(2)(i) Structures, systems, and com-
ponents important to safety must be 
designed to withstand the effects of 
natural phenomena such as earth-
quakes, tornadoes, lightning, hurri-
canes, floods, tsunami, and seiches, 
without impairing their capability to 
perform their intended design func-
tions. The design bases for these struc-
tures, systems, and components must 
reflect: 

(A) Appropriate consideration of the 
most severe of the natural phenomena 
reported for the site and surrounding 
area, with appropriate margins to take 
into account the limitations of the 
data and the period of time in which 
the data have accumulated, and 

(B) Appropriate combinations of the 
effects of normal and accident condi-
tions and the effects of natural phe-
nomena. 

(ii) The ISFSI or MRS also should be 
designed to prevent massive collapse of 
building structures or the dropping of 
heavy objects as a result of building 
structural failure on the spent fuel, 
high-level radioactive waste, or reac-
tor-related GTCC waste or on to struc-

tures, systems, and components impor-
tant to safety. 

(3) Capability must be provided for 
determining the intensity of natural 
phenomena that may occur for com-
parison with design bases of structures, 
systems, and components important to 
safety. 

(4) If the ISFSI or MRS is located 
over an aquifer which is a major water 
resource, measures must be taken to 
preclude the transport of radioactive 
materials to the environment through 
this potential pathway. 

(c) Protection against fires and explo-
sions. Structures, systems, and compo-
nents important to safety must be de-
signed and located so that they can 
continue to perform their safety func-
tions effectively under credible fire and 
explosion exposure conditions. Non-
combustible and heat-resistant mate-
rials must be used wherever practical 
throughout the ISFSI or MRS, particu-
larly in locations vital to the control 
of radioactive materials and to the 
maintenance of safety control func-
tions. Explosion and fire detection, 
alarm, and suppression systems shall 
be designed and provided with suffi-
cient capacity and capability to mini-
mize the adverse effects of fires and ex-
plosions on structures, systems, and 
components important to safety. The 
design of the ISFSI or MRS must in-
clude provisions to protect against ad-
verse effects that might result from ei-
ther the operation or the failure of the 
fire suppression system. 

(d) Sharing of structures, systems, and 
components. Structures, systems, and 
components important to safety must 
not be shared between an ISFSI or 
MRS and other facilities unless it is 
shown that such sharing will not im-
pair the capability of either facility to 
perform its safety functions, including 
the ability to return to a safe condition 
in the event of an accident. 

(e) Proximity of sites. An ISFSI or 
MRS located near other nuclear facili-
ties must be designed and operated to 
ensure that the cumulative effects of 
their combined operations will not con-
stitute an unreasonable risk to the 
health and safety of the public. 

(f) Testing and maintenance of systems 
and components. Systems and compo-
nents that are important to safety 
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must be designed to permit inspection, 
maintenance, and testing. 

(g) Emergency capability. Structures, 
systems, and components important to 
safety must be designed for emer-
gencies. The design must provide for 
accessibility to the equipment of on-
site and available offsite emergency fa-
cilities and services such as hospitals, 
fire and police departments, ambulance 
service, and other emergency agencies. 

(h) Confinement barriers and systems. 
(1) The spent fuel cladding must be pro-
tected during storage against degrada-
tion that leads to gross ruptures or the 
fuel must be otherwise confined such 
that degradation of the fuel during 
storage will not pose operational safety 
problems with respect to its removal 
from storage. This may be accom-
plished by canning of consolidated fuel 
rods or unconsolidated assemblies or 
other means as appropriate. 

(2) For underwater storage of spent 
fuel, high-level radioactive waste, or 
reactor-related GTCC waste in which 
the pool water serves as a shield and a 
confinement medium for radioactive 
materials, systems for maintaining 
water purity and the pool water level 
must be designed so that any abnormal 
operations or failure in those systems 
from any cause will not cause the 
water level to fall below safe limits. 
The design must preclude installations 
of drains, permanently connected sys-
tems, and other features that could, by 
abnormal operations or failure, cause a 
significant loss of water. Pool water 
level equipment must be provided to 
alarm in a continuously manned loca-
tion if the water level in the storage 
pools falls below a predetermined level. 

(3) Ventilation systems and off-gas 
systems must be provided where nec-
essary to ensure the confinement of 
airborne radioactive particulate mate-
rials during normal or off-normal con-
ditions. 

(4) Storage confinement systems 
must have the capability for contin-
uous monitoring in a manner such that 
the licensee will be able to determine 
when corrective action needs to be 
taken to maintain safe storage condi-
tions. For dry spent fuel storage, peri-
odic monitoring is sufficient provided 
that periodic monitoring is consistent 
with the dry spent fuel storage cask de-

sign requirements. The monitoring pe-
riod must be based upon the spent fuel 
storage cask design requirements. 

(5) The high-level radioactive waste 
and reactor-related GTCC waste must 
be packaged in a manner that allows 
handling and retrievability without the 
release of radioactive materials to the 
environment or radiation exposures in 
excess of part 20 limits. The package 
must be designed to confine the high- 
level radioactive waste for the duration 
of the license. 

(i) Instrumentation and control systems. 
Instrumentation and control systems 
for wet spent fuel and reactor-related 
GTCC waste storage must be provided 
to monitor systems that are important 
to safety over anticipated ranges for 
normal operation and off-normal oper-
ation. Those instruments and control 
systems that must remain operational 
under accident conditions must be 
identified in the Safety Analysis Re-
port. Instrumentation systems for dry 
storage casks must be provided in ac-
cordance with cask design require-
ments to monitor conditions that are 
important to safety over anticipated 
ranges for normal conditions and off- 
normal conditions. Systems that are 
required under accident conditions 
must be identified in the Safety Anal-
ysis Report. 

(j) Control room or control area. A con-
trol room or control area, if appro-
priate for the ISFSI or MRS design, 
must be designed to permit occupancy 
and actions to be taken to monitor the 
ISFSI or MRS safely under normal con-
ditions, and to provide safe control of 
the ISFSI or MRS under off-normal or 
accident conditions. 

(k) Utility or other services. (1) Each 
utility service system must be designed 
to meet emergency conditions. The de-
sign of utility services and distribution 
systems that are important to safety 
must include redundant systems to the 
extent necessary to maintain, with 
adequate capacity, the ability to per-
form safety functions assuming a sin-
gle failure. 

(2) Emergency utility services must 
be designed to permit testing of the 
functional operability and capacity, in-
cluding the full operational sequence, 
of each system for transfer between 
normal and emergency supply sources; 
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and to permit the operation of associ-
ated safety systems. 

(3) Provisions must be made so that, 
in the event of a loss of the primary 
electric power source or circuit, reli-
able and timely emergency power will 
be provided to instruments, utility 
service systems, the central security 
alarm station, and operating systems, 
in amounts sufficient to allow safe 
storage conditions to be maintained 
and to permit continued functioning of 
all systems essential to safe storage. 

(4) An ISFSI or MRS which is located 
on the site of another facility may 
share common utilities and services 
with such a facility and be physically 
connected with the other facility; how-
ever, the sharing of utilities and serv-
ices or the physical connection must 
not significantly: 

(i) Increase the probability or con-
sequences of an accident or malfunc-
tion of components, structures, or sys-
tems that are important to safety; or 

(ii) Reduce the margin of safety as 
defined in the basis for any technical 
specifications of either facility. 

(l) Retrievability. Storage systems 
must be designed to allow ready re-
trieval of spent fuel, high-level radio-
active waste, and reactor-related GTCC 
waste for further processing or dis-
posal. 

[53 FR 31658, Aug. 19, 1988, as amended at 64 
FR 33184, June 22, 1999; 66 FR 51842, Oct. 11, 
2001] 

§ 72.124 Criteria for nuclear criticality 
safety. 

(a) Design for criticality safety. Spent 
fuel handling, packaging, transfer, and 
storage systems must be designed to be 
maintained subcritical and to ensure 
that, before a nuclear criticality acci-
dent is possible, at least two unlikely, 
independent, and concurrent or sequen-
tial changes have occurred in the con-
ditions essential to nuclear criticality 
safety. The design of handling, pack-
aging, transfer, and storage systems 
must include margins of safety for the 
nuclear criticality parameters that are 
commensurate with the uncertainties 
in the data and methods used in cal-
culations and demonstrate safety for 
the handling, packaging, transfer and 
storage conditions and in the nature of 

the immediate environment under ac-
cident conditions. 

(b) Methods of criticality control. When 
practicable, the design of an ISFSI or 
MRS must be based on favorable geom-
etry, permanently fixed neutron ab-
sorbing materials (poisons), or both. 
Where solid neutron absorbing mate-
rials are used, the design must provide 
for positive means of verifying their 
continued efficacy. For dry spent fuel 
storage systems, the continued efficacy 
may be confirmed by a demonstration 
or analysis before use, showing that 
significant degradation of the neutron 
absorbing materials cannot occur over 
the life of the facility. 

(c) Criticality monitoring. A criticality 
monitoring system shall be maintained 
in each area where special nuclear ma-
terial is handled, used, or stored which 
will energize clearly audible alarm sig-
nals if accidental criticality occurs. 
Underwater monitoring is not required 
when special nuclear material is han-
dled or stored beneath water shielding. 
Monitoring of dry storage areas where 
special nuclear material is packaged in 
its stored configuration under a license 
issued under this subpart is not re-
quired. 

[53 FR 31658, Aug. 19, 1988, as amended at 64 
FR 33184, June 22, 1999] 

§ 72.126 Criteria for radiological pro-
tection. 

(a) Exposure control. Radiation pro-
tection systems must be provided for 
all areas and operations where onsite 
personnel may be exposed to radiation 
or airborne radioactive materials. 
Structures, systems, and components 
for which operation, maintenance, and 
required inspections may involve occu-
pational exposure must be designed, 
fabricated, located, shielded, con-
trolled, and tested so as to control ex-
ternal and internal radiation exposures 
to personnel. The design must include 
means to: 

(1) Prevent the accumulation of ra-
dioactive material in those systems re-
quiring access; 

(2) Decontaminate those systems to 
which access is required; 

(3) Control access to areas of poten-
tial contamination or high radiation 
within the ISFSI or MRS; 
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(4) Measure and control contamina-
tion of areas requiring access; 

(5) Minimize the time required to 
perform work in the vicinity of radio-
active components; for example, by 
providing sufficient space for ease of 
operation and designing equipment for 
ease of repair and replacement; and 

(6) Shield personnel from radiation 
exposure. 

(b) Radiological alarm systems. Radio-
logical alarm systems must be pro-
vided in accessible work areas as ap-
propriate to warn operating personnel 
of radiation and airborne radioactive 
material concentrations above a given 
setpoint and of concentrations of radio-
active material in effluents above con-
trol limits. Radiation alarm systems 
must be designed with provisions for 
calibration and testing their oper-
ability. 

(c) Effluent and direct radiation moni-
toring. (1) As appropriate for the han-
dling and storage system, effluent sys-
tems must be provided. Means for 
measuring the amount of radionuclides 
in effluents during normal operations 
and under accident conditions must be 
provided for these systems. A means of 
measuring the flow of the diluting me-
dium, either air or water, must also be 
provided. 

(2) Areas containing radioactive ma-
terials must be provided with systems 
for measuring the direct radiation lev-
els in and around these areas. 

(d) Effluent control. The ISFSI or 
MRS must be designed to provide 
means to limit to levels as low as is 
reasonably achievable the release of ra-
dioactive materials in effluents during 
normal operations; and control the re-
lease of radioactive materials under ac-
cident conditions. Analyses must be 
made to show that releases to the gen-
eral environment during normal oper-
ations and anticipated occurrences will 
be within the exposure limit given in 
§ 72.104. Analyses of design basis acci-
dents must be made to show that re-
leases to the general environment will 
be within the exposure limits given in 
§ 72.106. Systems designed to monitor 
the release of radioactive materials 
must have means for calibration and 
testing their operability. 

§ 72.128 Criteria for spent fuel, high- 
level radioactive waste, reactor-re-
lated greater than Class C waste, 
and other radioactive waste storage 
and handling. 

(a) Spent fuel, high-level radioactive 
waste, and reactor-related GTCC waste 
storage and handling systems. Spent fuel 
storage, high-level radioactive waste 
storage, reactor-related GTCC waste 
storage and other systems that might 
contain or handle radioactive mate-
rials associated with spent fuel, high- 
level radioactive waste, or reactor-re-
lated GTCC waste, must be designed to 
ensure adequate safety under normal 
and accident conditions. These systems 
must be designed with— 

(1) A capability to test and monitor 
components important to safety, 

(2) Suitable shielding for radioactive 
protection under normal and accident 
conditions, 

(3) Confinement structures and sys-
tems, 

(4) A heat-removal capability having 
testability and reliability consistent 
with its importance to safety, and 

(5) means to minimize the quantity 
of radioactive wastes generated. 

(b) Waste treatment. Radioactive 
waste treatment facilities must be pro-
vided. Provisions must be made for the 
packing of site-generated low-level 
wastes in a form suitable for storage 
onsite awaiting transfer to disposal 
sites. 

[53 FR 31658, Aug. 19, 1988, as amended at 66 
FR 51843, Oct. 11, 2001] 

§ 72.130 Criteria for decommissioning. 

The ISFSI or MRS must be designed 
for decommissioning. Provisions must 
be made to facilitate decontamination 
of structures and equipment, minimize 
the quantity of radioactive wastes and 
contaminated equipment, and facili-
tate the removal of radioactive wastes 
and contaminated materials at the 
time the ISFSI or MRS is permanently 
decommissioned. 

Subpart G—Quality Assurance 

SOURCE: 64 FR 56122, Oct. 15, 1999, unless 
otherwise noted. 
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